The uptake of choline for the synthesis and release of acetylcholine and the metabolism of glucose under The decrease of [11C] choline uptake and the 11C radioactivity accumulated in striatal slices were recovered by acetyl-L-carnitine, an acetyl-donor. However, this effect was not seen in cerebral cortex. These results indi cate that choline uptake for the synthesis and release of acetylcholine in brain are energy sensitive. The cholinergic dysfunction in ischemic brain might be improved by compensating for energy loss.
Introduction
Bioradiography" is a novel autoradiographic method using positron emitter-labeled compounds for positron emission tomography (PET)1) -4). This imaging technique falls between the in vitro method of cell culture and in vivo methods such as PET, and has the following advantages.
(1) Dynamic changes in radioactivity can be followed in living tissue.
(2) Physiological conditions of tissue slices can be easily controlled and changed. In order to clarify the molecular mechanisms of Ach metabolism and energy supplementation during ischemia and hypoxia, the uptake of The experimental apparatus for bioradiography was described in previous reports3),4). The chamber was filled with 100 mL of KrebsRinger medium and placed in the incubator at 34t. A continuous flow (200 mL/min for a chamber) of 95% 02/5% C02 gas was supplied to the medium by bubbling. Brain slices were arranged on the nylon net in the chamber and were lightly fixed in place by covering them with a fine net which was stretched and glued to the upper side of a 300 ,um thick stainless steel ring.
Radioligand
The radionuclide 11C was produced by the 14N (p , a) 11C nuclear reaction using a Minitron- for up to 250 min, the radioluminography plate was exposed for 10 min. Autoradiograms were processed in the same manner as above.
After the radiographic study, the brain slices in the chamber were observed with a microscope equipped with a digital camera and were photographed for anatomical identification. conditions. ARG images recorded on the Radioluminography Screen were read by MacBAS. After the ARG study, the brain slices in the chamber were observed with a microscope equipped with a digital camera and photographed for anatomical identification.
the fact that more cholinergic neurons are seen in the striatum than cerebral cortex23). The choline uptake for Ach synthesis is dependent on the HACU system, which is sensitive to HC-3. In a previous study4), we indicated that the disappearance of radioactivity from the slices after depolarizing treatment reflects the re- ( Fig. 3 and 4) . With a sufficient oxygen supply, HACU participating in the synthesis of 
ever, acetyl-L-carnitine had no effect on [11C) choline uptake in the cerebral cortex under control or anoxic conditions (Fig. 5) .
Acetyl 
